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Abstract
Objective: Regular physical activity (PA) reduces the risk of disease and premature death. Knowing factors associated with
PA might help reducing the disease and economic burden caused by low activity. Studies suggest that socio-cultural factors
may affect PA, but systematic overviews of findings across the life course are scarce. This umbrella systematic literature review
(SLR) summarizes and evaluates available evidence on socio-cultural determinants of PA in children, adolescents, and adults.
Methods: This manuscript was drafted following the recommendations of the ‘Preferred Reporting Items for Systematic
reviews and Meta-Analyses’ (PRISMA) checklist. The MEDLINE, Web of Science, Scopus, and SPORTDiscus databases were
searched for SLRs and meta-analyses (MAs) on observational studies published in English that assessed PA determinants
between January 2004 and April 2016. The methodological quality was assessed and relevant information on socio-cultural
determinants and any associations with PA was extracted. The available evidence was evaluated based on the importance of
potential determinants and the strength of the evidence.
Results: Twenty SLRs and three MAs encompassing 657 eligible primary studies investigated potential socio-cultural PA
determinants, with predominantly moderate methodological quality. Twenty-nine potential PA determinants were identified
that were primarily assessed in children and adolescents and investigated the micro-environmental home/household level.
We found probable evidence that receiving encouragement from significant others and having a companion for PA were
associated with higher PA in children and adolescents, and that parental marital status (living with partner) and experiencing
parental modeling were not associated with PA in children. Evidence for the other potential determinants was limited,
suggestive, or non-conclusive. In adults, quantitative and conclusive data were scarce.
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Conclusions: A substantial number of SLRs and MAs investigating potential socio-cultural determinants of PA were identified.
Our data suggest that receiving social support from significant others may increase PA levels in children and adolescents,
whereas parental marital status is not a determinant in children. Evidence for other potential determinants was limited. This
was mainly due to inconsistencies in results on potential socio-cultural determinants of PA across reviews and studies.
Trial registrations: This umbrella SLR was recorded on PROSPERO (Record ID: CRD42015010616).
Keywords: Socio-cultural determinants, Physical activity, Life course, Children, Adolescents, Adults, Umbrella systematic
literature review
Background
Lack of physical activity (PA) is an established risk factor
for numerous chronic diseases and premature death,
whereas regular PA reduces disease and mortality risk
[1–3]. For adults (i.e., 18–64 years) and older adults
(i.e., ≥65 years), the World Health Organization
(WHO) recommends at least 150 min of moderate or
75 min of vigorous PA per week to prevent non-
communicable diseases, while children and adolescent
between 5 and 17 years should accumulate at least
60 min of moderate-to-vigorous activity [2]. Neverthe-
less, 23% of adults globally, up to one third of Euro-
pean adults, and a vast majority of children and adolescents
in Europe and worldwide are not sufficiently active to meet
these recommendations [4–6]. Low PA accounts for a huge,
but avoidable disease burden and is among the five leading
risks for mortality in the world, responsible for 5.5% of deaths
globally [3, 7]. In addition, it is among the seven leading risk
factors for disability-adjusted life years (DALYs), responsible
for 3.5% of DALYs in the WHO European Region [8].
Research into determinants (causally related factors)
and correlates (associated factors) of PA have increased in
the last decade, and several factors have been identified to
be purportedly related to PA, including socio-cultural fac-
tors [9–12]. Socio-cultural determinants of PA are defined
as ‘community's or society's attitudes, beliefs, and values
related to health behaviour’ that might have a ‘powerful ef-
fect on the behaviour of individual members of the com-
munity group’ [13]. However, systematic overviews on
socio-cultural determinants of PA are scarce and mainly
focus on specific age ranges, neglecting the possibility to
evaluate the impact of socio-cultural PA determinants in
different age groups [9, 10].
The aim of this umbrella systematic literature review
(SLR) was to provide an overview, compilation, and
evaluation of the available evidence from published SLRs
and meta-analyses (MAs) of primary observational stud-
ies assessing socio-cultural determinants of PA in chil-
dren, adolescents, and adults.
Materials and methods
The European Commission has initiated the ‘Joint Pro-
gramming Initiative A Healthy Diet for a Healthy Life’
aiming to enhance cooperation, to pool knowledge, and
to engage in a common research agenda to finally pro-
mote healthy lifestyles across Europe [14]. As first act,
the ‘DEterminants of DIet and Physical ACtivity (DEDI-
PAC) Knowledge Hub (KH)’ was launched in 2013 as a
multi-disciplinary collaboration of experts, organiza-
tions, and consortia across 12 European countries [15].
One of the aims of the DEDIPAC KH was to assess de-
terminants of PA across the life course. The DEDIPAC
KH coordinated seven umbrella SLRs (i.e., reviews that
assemble together several systematic reviews on the
same condition [16]) on the evidence on biological, psy-
chological, behavioural, physical, socio-cultural, eco-
nomic, and policy determinants of PA [15]. Diet was
addressed separately [17].
The seven manuscripts were drafted following recom-
mendations of the ‘Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses’ (PRISMA) checklist
[18]. The protocol applied to all seven DEDIPAC um-
brella SLRs was recorded on PROSPERO (Record ID:
CRD42015010616), the international prospective register
of systematic reviews [19].
Search strategy and eligibility criteria
To identify eligible SLRs and MAs investigating determi-
nants of PA in different age groups, a systematic online
search limited to English publications was conducted in
MEDLINE, Web of Science, Scopus, and SPORTDiscus
databases. To avoid duplications of the earliest individ-
ual studies included in the SLRs and MAs, the search
was limited to publications between January, 1st, 2004
and April, 30th, 2016. The decision on the cut-off date
was made since the seven umbrella SLRs were initiated
in 2014 and the DEDIPAC KH aimed to encompass a
10-years publication period [15]. In 2016, prior to final-
izing the seven umbrella SLRs, the literature search was
updated to also include publications in 2015 and 2016,
and, thus, to encompass the lifetime of the DEDIPAC
project. For all seven umbrella SLRs, the same search
strategy (Additional file 1) and eligibility criteria were
used. SLRs or MAs of observational primary studies on
the association between any variable and PA, exercise, or
sport as main outcome were initially included. Sedentary
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behaviour was not included in the current umbrella SLR
as it was addressed separately [20, 21]. The following ex-
clusion criteria were applied: i) SLRs and MAs of inter-
vention studies; ii) SLRs and MAs that focused on
specific disease groups; iii) umbrella SLRs.
Selection process
The identified articles were arranged alphabetically and
distributed among the 15 partners of the DEDIPAC KH.
For each partner, two reviewers independently screened
the titles, abstracts, and full texts of assigned articles and
assessed them for eligibility. Before final inclusion or ex-
clusion, a common decision had to be reached; any un-
certainty and disagreement was resolved by consulting
three further authors to reach consensus (SB, LC, AP).
The SLRs and MAs judged eligible were referred to as
‘reviews’. PA was classified broadly to include the whole
spectrum, from unstructured daily activities to exercise
and competitive sports, independently from frequency,
duration, or intensity.
Quality assessment of SLRs
Methodological quality of eligible SLRs was evaluated using
a slightly modified version of ‘A MeaSurement Tool to As-
sess systematic Reviews’ (AMSTAR) [22, 23]. AMSTAR re-
quires as one criterion a conflict of interest statement in
the published SLR, as well as in the studies included in the
SLR; for this umbrella SLR it was sufficient if this statement
was provided in the published SLR.
Eligible SLRs were distributed among the DEDIPAC
KH partners and quality was independently assessed by
two reviewers from each partner; any uncertainty and
disagreement was resolved by consensus by three further
authors (SB, LC, AP). AMSTAR criteria were scored 1 if
they were fulfilled by the SLR or 0 if not applicable, not
fulfilled, or could not be answered based on the informa-
tion provided by the SLR. The summed quality score
was classified as weak (sum quality score ≤ 3), moderate
(4 to 7), or strong (≥8).
Data extraction
The following data were independently extracted by two
reviewers from each partner: author and year of publica-
tion, type of review (SLR or MA); total number of pri-
mary studies (all studies included within the review) and
number of primary studies that focused on socio-
cultural determinants (in the following defined as ‘eli-
gible primary studies’). Subsequently, for each eligible
primary study, information on the study (e.g., study de-
sign, age), PA outcome (e. g., overall or moderate PA),
and year of publication was extracted. Study design of
eligible primary studies was classified as ‘quantitative
cross-sectional’, ‘quantitative longitudinal’ (including
follow-up information), ‘qualitative’, or ‘other’. Only
quantitative eligible primary studies were systematically
analysed. Further, information on the socio-cultural de-
terminant(s) assessed in the eligible primary studies was
extracted. Additionally, the overlap of eligible primary
studies between reviews was identified. Some reviews
provided results for eligible primary studies, others for
sub-samples of eligible primary studies, for example,
separately for sexes or PA outcomes; collectively, these
are defined as ‘eligible samples’ (either eligible primary
studies or eligible sub-samples) and form the basis for
this umbrella SLR. The number of positive, negative,
null, or indecisive associations reported for eligible sam-
ples with regard to specific determinants was extracted.
Since eligible primary studies included in the reviews
were of cross-sectional as well as longitudinal design, in
the following, the term ‘potential determinant’ is used to
encompass correlates (associated factors identifiable via
cross-sectional studies) and determinants (causally re-
lated factors, requiring longitudinal analyses) of PA.
Categorization of included socio-cultural determinants of
PA and age groups
Following the ‘ANalysis Grid for Environments Linked
to Obesity’ (ANGELO) framework, identified potential
socio-cultural determinants were grouped into the
‘home/household’, ‘educational institutions’, ‘workplace’, or
‘neighbourhood’ level, representing the micro-
environment of individuals’ interaction, or the ‘city/mu-
nicipality/region/country’ level, representing the macro-
environment [13].
Similarly or equally defined potential determinants re-
ported in the reviews were combined; for example, ‘par-
ental support’ and ‘encouragement from parents’ were
combined to ‘encouragement from significant others’.
Where suitable, individual potential determinants were
grouped into broader categories to facilitate the structur-
ing (e.g., encouragement from significant others, having a
companion for PA, parental modeling, and parental
watching were assigned to supportive behaviour from sig-
nificant others, but were individually evaluated). If ne-
cessary, the direction of a reported association between
a potential determinant and PA in the published reviews
was inverted to meet the defined direction of association
of potential determinants.
Findings were assigned to ‘children’, if the reported
mean age or age range of eligible primary studies was
<12 years, to ‘adolescents’ if 12 to ≤18 years, to ‘children
and adolescents’ for populations aged ≤18 years, and to
‘adults’ for ages >18 years.
Evaluation of the importance of determinants and
strength of the evidence
Data extracted for potential determinants were summa-
rized and evaluated by applying two slightly modified
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grading scales [24]. The first grading scale evaluated the
‘importance of a potential determinant’ and refers to the
number of eligible samples showing a positive, negative,
or null association [24]. For MAs, significant associa-
tions or non-significant associations with effect sizes
>0.3 are defined as a positive or negative association, de-
pending on the reported direction [24]; otherwise, the
finding was counted as null association. The importance
of a potential determinant was scored between ‘++’
(highest level of importance for a positive or negative as-
sociation) to ‘–’ (highest level of importance for no asso-
ciation, Table 1).
The second grading scale was based on modified recom-
mendations of the World Cancer Research Fund [24, 25].
It evaluated the ‘strength of the evidence’ based on the
number of reviews, the reported study design of eligible
primary studies, and the consistency across primary sam-
ples (Table 1) [24, 25].
Qualitative results of reviews were not included in the
grading of the importance of potential determinants or
strength of the evidence, but were reported narratively
to complete and supplement the results found for
quantitative primary studies where suitable.
Results
SLRs and MAs selection process
In total, 17,941 articles were initially identified during
the systematic literature search (Fig. 1). After elimination
of duplicates, and screening of titles, abstracts, and full
texts, 23 reviews were eligible for the present umbrella
SLR [26–48], including 19 SLRs [26–37, 39, 41, 42, 44–
47], three MAs [40, 43, 48], and one combined SLR/MA
[38] (Fig. 1).
Quality assessment of the included SLRs
The quality assessment was performed for the 20 in-
cluded SLRs (Additional file 2). Of these, 14 were evalu-
ated as being of moderate [26, 28, 29, 31–35, 38, 39, 42,
44, 45, 47] and six as being of weak quality [27, 30, 36,
37, 41, 46].
Characteristics of the included reviews and eligible
primary studies
The characteristics of the 23 included reviews compris-
ing a total of 657 eligible primary studies are summa-
rized in Table 2. Two reviews focused exclusively on
potential socio-cultural determinants [37, 43], whereas
the others also assessed other potential PA determinants.
In most reviews, the eligible primary studies came from
multiple continents. The majority was conducted in
North-America (64.1%) and Europe (21.8%), while few
were included from Asia (2.6%) and South America
(0.7%). The study design was provided for 461 (70.2%) of
the 657 eligible primary studies [28, 29, 31–39, 43–48];
of these 461 eligible primary studies, the greatest portion
(75.9%) were classified as quantitative cross-sectional
[28, 31, 33–36, 38, 39, 43, 44, 46–48] followed by quanti-
tative longitudinal (23.2%), with follow-up periods, if
reported, between 8 weeks to 13 years [29, 31–38, 43,
45–48]. The sample size of eligible primary studies
ranged from 8 [26] to 80,944 [32] and the total sample
size per review ranged from 350 [28] to 228,587 [32].
Five reviews reported data on children only [30, 35,
36, 38, 44], six separately on children and adolescents
[29, 31, 33, 41, 45, 46], and another six (including all
MAs) on children and adolescents together [27, 34, 37,
40, 43, 48] (Fig. 2). Six reviews reported on adults [26,
28, 32, 39, 42, 47]. Of these, four examined subgroups of
the general population; i.e. South Asian women with an
immigrant background [26], Native Americans [28],
rural women [39], and African American adults [42].
Across the 23 included reviews, 574 eligible primary
Table 1 Importance of a potential determinant and strength of
the evidence [24, 25]
Importance of a potential determinanta
association across primary samples
% direction
++ 100 positive or negative
+ >75 positive or negative
0 ≤75 positive or negative and
≤75 no association
– >75 no association
–– 100 no association
Strength of the evidenceb
‘sufficient evidence’ ‘consistency’
reviews independent cohorts across primary samples
n n %
Ce ≥3 ≥2 100
Pe ≥2 ≥2 >75
Ls ≥1 ≥1 >66
Lnc ≥1 0 ≤66
Ce Convincing evidence, Pe Probable evidence, Ls Limited, suggestive
evidence, Lnc Limited, non-conclusive evidence
aImportance was evaluated based on the proportion of study that reported a
positive or negative association between a potential determinant and PA. E.g.,
a potential determinant was scored ‘++’ if 100% of eligible samples reported
either a positive or a negative association with PA
bStrength of the evidence was evaluated based on the number of reviews, the
reported study design of eligible primary studies, and the consistency across
primary samples. For each level of evidence, each criterion for number of
reviews, study design, and consistency had to be fulfilled. E.g., there was
‘convincing evidence’ (Ce, highest level of evidence), if the results were: (1)
based on a substantial number of reviews (here defined as ≥3 SLRs, [70])
including data of different study designs and (2) based on at least two
independent primary cohort studies and, (3) showed a consistent association
with PA (here defined as 100% of eligible samples reported associations to be
in the same direction)
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studies on children and/or adolescents and 83 on adults,
respectively, were originally identified. In children and/
or adolescents, 23.0% of eligible primary studies were
included multiple times in two to seven reviews; 4.8% of
eligible primary studies on adults were included in two
reviews.
PA outcomes
Most reviews assessed a variable representing overall PA
as outcome to examine determinants of PA, comprising
general PA measures investigated in the eligible primary
studies, like ‘total PA’, ‘overall PA’, or ‘exercise’ [26–28, 31,
33–40, 42, 43, 45, 46, 48] (Table 2). In contrast, few re-
views focused on specific PA outcomes, with four reviews
analysing moderate-to-vigorous PA [30, 31, 36, 47], two
reviews examining moderate PA [31, 47], and two others
examining change in overall PA [29, 32]. Further PA out-
comes (e.g., leisure-time PA) were assessed in individual
reviews [30–32, 37, 41, 44, 47]. As described, results on all
PA outcomes originally investigated in the eligible reviews
were combined to ‘PA’ in the present umbrella SLR to
comprehensively summarize the evidence.
Categorization of included socio-cultural determinants of
PA
Initially, 98 mutually not exclusive potential socio-
cultural determinants were extracted in children, 45 in
adolescents, 22 in children and adolescents studied to-
gether, and 39 in adults (Fig. 2). After harmonization of
terminology, 29 potential socio-cultural determinants
were retained across all ages. These were assigned to the
micro-environmental house/household (18 potential de-
terminants), educational institutions (five potential determi-
nants), and neighbourhood level (four potential
determinants), or to the macro-environmental city/munici-
pality/region/country level (two potential determinants)
(Additional file 3). The home/household level included:
family composition, significant others’ health status, sup-
portive behaviour from significant others, social norms, sig-
nificant others’ PA, participation in organized sports, and
involvement of social contact. The educational institutions
level included: supportive behaviour at school, teacher spe-
cific educational level, and PA level at school (teacher PA).
The neighbourhood level included: seeing people exercise,
society composition (young society), social inclusion and ac-
culturation, and neighbourhood satisfaction. At the city/mu-
nicipality/region/country level, cultural climate and religion
were assessed (Additional file 3).
While the majority of identified socio-cultural deter-
minants belonged to the home/household level, potential
determinants of the city/municipality/region/country
level were only investigated in qualitative eligible
primary studies in adults (Fig. 2, Table 3).
Importance of socio-cultural determinants of PA and
strength of the evidence
None of the associations of potential socio-cultural de-
terminants and PA assessed was evaluated as possessing
convincing evidence (Table 3, Additional file 4).
Fig. 1 Flowchart of the online literature research by database. Results of the online literature search on systematic literature reviews (SLRs) and
meta-analyses (MAs) of observational primary studies investigating potential determinants of physical activity published in English between
January, 1st, 2004 and April, 30th, 2016 and the final selection of eligible reviews
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Among the potential family composition determinants,
there was probable evidence for no association between
parental marital status (living with partner) and PA in
children (−, Pe [29, 30, 33, 46]); 86% of all eligible primary
samples reported a null result (Table 3, Additional file 4).
In adolescents based on one review only, limited, suggest-
ive evidence was found that parental marital status (living
with partner) is not associated with PA (−, Ls [33]); 79% of
all eligible samples showed no association. Where children
and adolescents were studied together, there was limited,
suggestive evidence for no association between parental
marital status (living with partner) and PA (0, Ls [34, 43]);
67% of all eligible samples showed null results. For adults,
there was limited, non-conclusive evidence (0, Lnc [32])
though 64% of eligible samples showed a negative associ-
ation between marital status (living with partner) and PA
(0, Lnc [32]); one qualitative eligible primary study re-
ported being married as associated with PA in adults, but
the direction of the association was not specified [39].
Further, there was probable evidence for three deter-
minants belonging to the supportive behaviour from sig-
nificant others determinants (Table 3, Additional file 4).
Firstly, receiving encouragement from significant others
was positively associated with PA in children and ad-
olescents (+, Pe [27, 34, 37, 40, 48]). When analysed
separately, evidence was limited, suggestive in chil-
dren (0, Ls [29–31, 33, 35, 36, 38, 44, 46]), with 69%
of eligible samples showing no association with PA.
In adolescents, evidence was limited, non-conclusive
(0, Lnc [29, 31, 33, 41, 46]). In adults, findings were
inconsistent with limited, non-conclusive evidence (0,
Lnc [47]), but experiencing encouragement from sig-
nificant others was perceived as a facilitator to PA in
14 qualitative eligible primary studies in cultural sub-
groups [26, 39, 42].
Secondly, there was probable evidence that having a
companion for PA is a determinant of higher PA in chil-
dren and adolescents (+, Pe [27, 37, 48]) (Table 3,
Additional file 4). However, when analysed separately,
evidence was limited, non-conclusive in children (0, Lnc
[29–31]) and limited, suggestive in adolescents (−, Ls
[31, 45]), with 79% of eligible samples showing no
association with PA in adolescents. In adults, having a
companion for PA was inconsistently associated with PA
with limited, non-conclusive evidence (0, Lnc [47])
though 73% of eligible samples showed a positive
association.
Finally, there was probable evidence that parental
modeling is not a determinant of PA in children (−, Pe
[29, 30]) (Table 3, Additional file 4). In children and ado-
lescents together, it was positively associated with PA in
one eligible sample with limited, non-conclusive evi-
dence (++, Lnc [40]). Parental modeling was not
assessed in adolescents only or adults.
The evidence for the remaining potential determinants
from the individuals’ micro-environment at the ‘home/
household’, ‘educational institutions’, or ‘neighbourhood’
level was either limited, suggestive or limited, non-
conclusive regarding the association with PA across all
ages (Table 3, Additional file 4). For example, in children
there was limited, suggestive evidence that parental
BMI/waist circumference was not associated with PA in
80% of eligible samples (−, Ls [29, 30]). In adults, with
limited, non-conclusive evidence neighbourhood satisfac-
tion was not associated with PA in 88% of eligible sam-
ples (−, Lnc [47]).
Fig. 2 Flowchart of determinant extraction and categorization. Results of the extraction of potential socio-cultural determinants of physical activity
based on the 23 included reviews for the different age groups. Potential determinants were assigned to micro- and macro-environmental levels
based on the ANGELO framework [13]
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Table 3 Summary of the results on the importance of potential determinants and the strength of the evidence
Children (age range or
mean age < 12 years)
Adolescents (age range or
mean age ≥ 12 to ≤18 years)
Children and adolescents (age
range or mean age ≤ 18 years)
Adults (age range or
mean age > 18 years)
potential determinant evidence for an association with PA
MICRO-ENVIRONMENT
A Home/Household
1. Family composition
- Marital status (living with partner,
yes vs. no)
-. Pe [31, 32, 35, 48] -, Ls [35] 0, Ls [36, 45] 0, Lnc [33] [41]
- Having siblings (number or yes vs. no) 0, Lnc [31, 32]
- Having dogs (yes vs. no) -, Lnc [32, 35]
- Number of children in household
(high vs. low; yes vs. no)
- -, Lnc [35] - -, Lnc [35] [41, 44]
- Family demands (yes vs. no) [28, 41, 44]
2. Significant others’ health status
(impaired vs. not impaired)
- Parental BMI/waist circumference -, Ls [31, 32]
- Maternal depression ++, Lsa [40]
3. Supportive behaviour from significant
others (yes vs. no)
- Encouragement from
significant others
0, Ls [31–33, 35, 37, 38,
40, 46, 48]
0, Lnc [31, 33, 35, 43, 48] +, Peb [29, 36, 39, 42, 50] 0, Lnc [49]
[28, 41, 44]
- Having a companion for PA
(yes vs. no)
0, Lnc [31–33] -, Ls [33, 47] +, Peb [29, 39, 50] 0, Lnc [49]
- Parental modeling -, Pe [31, 32] ++, Lncb [42]
- Parental watching (presence,
observation)
-, Lnc [33, 46] 0, Lnc [29, 50]
4. Social norms (yes vs. no)
- Awareness of PA 0, Ls [31–33, 35, 40] 0, Lnc [31, 33, 35] - -, Lnc [29, 50]
- Physician advices [44]
- Parental concern about the
environment
++, Lnca [40]
- Familial interaction and social
influences
0, Lnc [32, 37, 46] 0, Ls [48]
5. Significant others’ PA (high vs. low) 0, Lnc [31–33, 35, 37, 38,
40, 46–48]
0, Lnc [31, 33, 35, 47, 48] 0, Ls [36, 39, 50] [44]
6. Participation in organized sports
(yes vs. no)
0, Ls [31, 32, 35, 37, 46] [44]
7. Involvement of social contact
(yes vs. no)
++, Lncb [32, 37] - -, Ls [31] 0, Lnc [49] [41]
B Educational Institutions
1. Supportive behaviour at school
(yes vs. no)
- Encouragement at school - -, Lnc [35] 0, Ls [35]
- Teacher management (organization
of activities)
- -, Lnc [43]
- Teacher watching (presence,
observation)
0, Lnc [43, 46]
2. Teacher specific educational level
(yes vs. no)
++, Lncb [35]
3. PA level at school (teacher PA,
high vs. low)
- -, Lnc [35] -, Lnc [35]
C Neighbourhood
1. Seeing people exercise (yes vs. no) - -, Lnc [35] 0, Lnc [30, 49] [41]
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Discussion
This umbrella SLR comprehensively summarized and
evaluated the current evidence on potential socio-
cultural determinants of PA in different age groups.
From 23 reviews and over 400 different eligible primary
studies, 29 potential determinants were identified. The
vast majority (>80%) were assessed in children and/or
adolescents and belonged to the micro-environmental
home/household level. There was probable evidence that
having a companion for PA and receiving encouragement
from significant others were both associated with higher
PA in children and adolescents, and that parental mari-
tal status (living with partner) and experiencing parental
modeling were not associated with PA in children. In
adults, quantitative and conclusive data were scarce. For
the majority of potential determinants, evidence on asso-
ciations was inconsistent and limited.
The fact that a substantial number of reviews was
identified highlights socio-cultural determinants of PA
as an important area of interest. However, there was a
large overlap of eligible primary studies across reviews in
youth, revealing that a large proportion of the evidence
of potential socio-cultural PA determinants is based on
the same data. The overlap in adults was considerably
lower, which was mainly due to the focus on subgroups
in four out of six reviews [26, 28, 39, 42]. Despite this
large overlap especially across the reviews in youth, the
conclusion drawn by the reviews with regard to a spe-
cific potential determinant was not consistent across the
reviews. This was mainly due to heterogeneity in the
grading used and in the way of reporting and interpret-
ing results between reviews.
The majority of reviews in our analysis investigated
potential determinants of PA in children and/or adoles-
cents, whereas only a minor proportion was on adults.
This might be related to the expectation that youths
may be more amenable to social influences than adults
[49, 50] and, thus, to prevention strategies involving
family and peers to foster PA. The fact that PA in child-
hood may track into adulthood may also be relevant
[51]. Knowing (socio-cultural) determinants of PA allows
to identify population groups at risk for low PA, which,
in turn, might enable counteracting physical inactivity in
the youth as an effective strategy to prevent excess in-
activity as a risk factor in later life [2]. Further, adult’s
PA might be more entrenched and, thus, priority in re-
search on PA modifiability is lower than in youths [51].
In children and/or adolescents, the majority of
potential determinants identified belonged to the
home/household level, while potential macro-
environmental determinants were assessed in adults
only. This shift in priority from the micro- to the
macro-environmental level from youth to adulthood
may be related to the expectation that the influence
of significant, individual others (e. g., parents,
friends) may decrease as people age, whereas com-
munity’s influence may increase (e. g., social expec-
tations, neighbourhood responsibilities) [50, 52].
There was probable evidence that experiencing en-
couragement from significant others was associated with
higher PA in children and adolescents. However, this as-
sociation was only found with probable evidence when
children and adolescents were studied together; incon-
sistent associations with PA were found when focusing
on either children or adolescents. Two recent reviews
published after our literature search also observed that
being encouraged by significant others is positively asso-
ciated with PA in children and adolescents, which is in
line with our findings [12, 53]. Based on models on in-
teractions between parental influences and their off-
spring’s PA, perceiving being encouraged, supported, or
praised increases the offspring’s self-efficacy and
Table 3 Summary of the results on the importance of potential determinants and the strength of the evidence (Continued)
Children (age range or
mean age < 12 years)
Adolescents (age range or
mean age ≥ 12 to ≤18 years)
Children and adolescents (age
range or mean age ≤ 18 years)
Adults (age range or
mean age > 18 years)
2. Society composition (young society,
yes vs. no)
++, Lncb [32] - -, Lnc [35]
3. Social inclusion and acculturation
(yes vs. no)
0, Lnc [32, 35] 0, Ls [35]
4. Neighbourhood satisfaction (yes vs.
no)
++, Lncb [35] - -, Lnc [35] -, Lnc [49]
MACRO-ENVIRONMENT
D City/Municipality/Region/Country
1. Cultural climate [28, 44]
2. Religion [28, 41]
BMI Body Mass Index, PA Physical Activity, Ce Convincing evidence, Pe Probable evidence, Ls Limited, suggestive evidence, Lnc Limited,
non-conclusive evidence
aNegative association
bPositive association
Italics: qualitative studies eligible results are not included in this grading of the evidence
Bold: determinants with probable evidence discussed in manuscript
Jaeschke et al. International Journal of Behavioral Nutrition and Physical Activity  (2017) 14:173 Page 10 of 15
perceived competence for PA [11, 54–56]. According to
the Social Cognitive Theory, youth’s self-efficacy is
recognised as key factor mediating the association be-
tween parental support (which was most frequently
assessed as encouragement from significant others) and
their offspring’s PA [57, 58]. Thus, receiving encourage-
ment might have a strong long-term effect. Notably, a
close proximity of the source of support might be im-
portant [53, 59]. However, the impact of being encour-
aged might not be strong enough to be constantly
observed across all ages. Specifically in adolescence, psy-
chosocial factors inherent to puberty and growing inde-
pendence might generally attenuate the influence of
significant others [50, 52]. Further, the source of influ-
ence might shift, with values and behaviours of peers be-
coming more important than those of family members
[50]. Moreover, differences in the definition, assessment,
and operationalisation of ‘encouragement’ might have
contributed to our inconsistent findings across ages. In
this context, a review has shown limited validity and re-
liability of methods used to assess parental behaviours in
studies (including support for PA) [60]. Furthermore,
considerable differences in the operationalization and
the common use of non-validated methods to assess par-
ental behaviour with regard to their offspring’s PA were
shown [61]. In our analyses, the impact of receiving en-
couragement from significant others on PA remained in-
decisive [11, 62].
Having a companion for PA was found to be a determin-
ant of higher PA in children and adolescents with prob-
able evidence. This seems reasonable assuming that a
substantial part of PA performed by youths requires team-
mates, like soccer or playing tag. Unstructured and undir-
ected PA, like free-time play is expected to be relevant for
habitual PA in children. Thus, higher PA in children is
supposed to be more likely when having a peer for PA; in-
deed, in a recent SLR published after our literature search,
joint participation was positively associated with PA in
pre-schoolers [63]. However, when focussing on children
or adolescents separately, our analyses revealed inconsist-
ent associations with PA. Again, this might partly be ex-
plained by the fact that the effect of having a companion
for PA is not strong enough to be consistently observed.
Further, gender differences might result in inconsistent
findings across reviews. Finally, methodological differences
in definition, assessment, and operationalisation of this
potential determinant might be too heterogeneous to
summarize, leading to contradictory results. Interestingly,
in adults, 73% of eligible samples included in our umbrella
SLR reported a positive association. Thus, one may specu-
late that among adults, having a companion might again
be motivational and promote PA.
Probable evidence was found that parental marital sta-
tus (living with partner) was not a determinant of PA in
children, which was also found in adolescents with lim-
ited, suggestive evidence. This finding may not be too
surprising, given that marital status does not reflect a
specific parental characteristic. Thus, parental marital
status may encompass several psychological and psycho-
social factors that may influence parental behaviour and
attitudes, which in turn may or may not have an impact
on offspring’s PA. For example, some single parents may
have time constraints that limit the time they have avail-
able to encourage their children to perform PA, while
others compensate for the single-parent status by put-
ting a lot of effort in encouraging. When combining
these observations, the overall effect may be null.
Similarly, probable evidence was found that parental
modeling is not a determinant of PA in children. Again,
parental modeling per se does not describe a specific
parental behaviour but rather describes a generic con-
cept for the way of parenting. Thus, it might not imply
whether parental behaviours facilitate or hinder the off-
spring’s PA. Further, clear definitions of ‘modeling’ were
scarce in the reviews included, generally limiting the in-
terpretability. Paucity of evidence prevented an evalu-
ation across the life course, but, parental modeling is
assumed not to be a PA determinant across all ages.
For the vast majority of potential determinants, no
definite conclusion on the association with PA could be
drawn. Within the present umbrella SLR, for none of
the analysed associations the strength of the evidence
was convincing, for some it was probable only. This was
due to a lack of consistent results in combination with
an insufficient number of reviews and available cohort
studies. Further, capturing possible interdependencies
between potential determinants and moderators or me-
diators affecting their association with PA was beyond
the scope of this umbrella SLR [59]. Finally, PA as well
as potential socio-cultural determinants and their rela-
tionship may depend on other factors (e.g., individual,
behavioural, etc.). However, the reviews that we identi-
fied contained not enough information to further inves-
tigate potential effect modification. Therefore, although
we only found limited evidence for single potential de-
terminants of PA on a population level, this does not
question the existence and importance of socio-cultural
determinants in general or rule out the possibility of
an impact of potential socio-cultural determinants on
PA on the individual level. For example, in adults, in
qualitative studies we found taking time out for PA to
be perceived as selfish and, thus, as barrier to PA in
some cultures [26], while in others it was perceived
as being a role model for an active lifestyle and facili-
tator to PA [42].
There was probable evidence for socio-cultural deter-
minants of PA only at the home/household level for chil-
dren and adolescents. This finding suggests that the
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micro-environment is a significant interpersonal influ-
ence on PA in younger ages, where one is limited in in-
dependent decision making, mobility, and responsibility,
providing a crucial domain for promoting youth’s PA.
Based on our findings, youths lacking social support
should be considered as future target for PA promotion
strategies, which is supported by a recent concept map-
ping DEDIPAC-study that considered supportive factors
to have the highest priority in PA research especially in
younger ages [64]. Providing opportunities for support
and co-activity, thus, might be promising to promote
PA. Further, previous studies have shown that parental
PA is associated with parental support for PA [56, 65].
Since, in turn, our data suggest that encouragement from
significant others (encompassing parental support for
PA) is associated with PA in youths, fostering parents to
be active may be a desirable PA promotion strategy, as it
may increase the parental support for PA, which then
may promote the offspring’s PA. When focusing only on
adolescents, the evidence for potential PA determinants
was predominantly limited, suggestive in our umbrella
SLR. This could be due to factors related to maturation,
which may affect PA as well as potential socio-cultural
determinants (e.g., parents reduce supportive behaviour
as their offspring matures) or their perception (e.g., be-
ing encouraged by parents might be motivational for
children, but embarrassing for adolescents). Neverthe-
less, adolescence warrants attention, since it is a sensi-
tive period for socio-cultural influences [49, 50], with a
considerable decrease in PA level also evident during
this life stage [50, 52, 66, 67]. Finally, there is need for
quantitative data in adults to derive culturally appropri-
ate PA promotion strategies.
As one of seven DEDIPAC umbrella SLRs [15], this
umbrella SLR provides an unprecedented comprehensive
synthesis of the research on potential socio-cultural de-
terminants of PA in different age groups. A substantial
number of reviews and eligible primary studies was in-
cluded and a broad range of ages and countries of origin
was covered. However, our umbrella SLR has some limi-
tations. The majority of eligible primary studies were
cross-sectional, making it difficult to infer causal rela-
tionships between potential socio-cultural determinants
and PA. Cross-sectional studies further bear the risk of
reverse causation; for example, the possibility that active
youths seek active companions (in contrast to having a
companion increases a youths’ PA level) cannot be ruled
out. The methodological quality of included SLRs was
mostly moderate. However, the AMSTAR checklist is a
tool for evaluating the quality of SLRs but not of their
primary studies which were the basis for our umbrella
SLR [22, 23]. Furthermore, heterogeneity in the meas-
urement, definition, and operationalization, as well as
the measurement error in both, PA and potential socio-
cultural determinants may have limited our ability to
find conclusive evidence on socio-cultural determinants
of PA across reviews. Additionally, different PA out-
comes and potential determinants were combined,
which might attenuate existing associations of determi-
nants with specific PA behaviours. Although the strength
and presence of determinants may differ between object-
ively and subjectively assessed PA [68, 69], it was not
possible to take the PA measurement method as criter-
ion into account, when evaluating the evidence on po-
tential socio-cultural determinants, since this
information was not systematically provided in the re-
views included in our umbrella SLR. However, the aim
of this umbrella SLR was to provide a condensed over-
view of the evidence, and a further division into several
types of PA or potential determinants would have had
resulted in even less conclusive evidence. For example,
when separately examining specific PA outcomes as
assessed in the eligible reviews, the findings that having
a companion for PA is positively associated with PA in
children and adolescents and that parental modeling is
not a determinant of PA in children were no longer
present for any PA outcome in our analyses (data not
shown). Further, the importance of potential determi-
nants was based on eligible samples as provided by the
reviews. Thus, if reviews reported subsamples, one study
might be included several times. The requirements for a
determinant to have ‘convincing evidence’ for an associ-
ation with PA were defined very strict and were not
achieved. However, concluding ‘convincing evidence’
should be robust against any changes in the near future
due to new evidence coming up [25]; especially for
socio-cultural determinants, whose relevance is expected
to be highly variable depending on the individual and
cultural background, this final conclusion should be
made cautiously. Due to limited data and the aim to pro-
vide a comprehensive overview, sex-stratified analysis
were not reasonable. In adults, quantitative data were
generally scarce, with no data available regarding ‘work-
place’. Finally, the influence of socio-cultural determi-
nants on PA might differ in elderly people; however, no
suitable data on older adults (≥65 years [19]) was
available.
Conclusion
In conclusion, out of the 29 potential socio-cultural de-
terminants identified, probable evidence was found that
perceiving encouragement from significant others and
having a companion for PA were determinants of higher
PA in children and adolescents, while parental marital
status (living with partner) and parental modeling were
not determinants of PA in children. No potential deter-
minant showed convincing evidence. The findings
should be taken into account when analysing or
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collecting future epidemiological data. They further help
to identify populations at risk for insufficient PA and,
thus, to efficiently develop and implement PA promotion
strategies. However, although we added new evidence to
previous umbrella SLRs on potential PA determinants
[9–11] the majority of evidence was inconsistent and in-
conclusive, not allowing for a definite evaluation of
socio-cultural determinants of PA across the life course.
Exploring the association of socio-cultural determinants
and PA requires further in-depth analyses at the
complex interplay of several micro- and macro-
environmental influences [59]. For doing so, there is a
need particularly for evidence on macro-environmental
determinants in children and adolescents, while in adults
studies that provide evidence are generally needed.
Additional files
Additional file 1: Search strategy and key words used for the literature
research. Summarizes the search strategy applied in the MEDLINE, Web of
Science, Scopus, and SPORTDiscus databases. (XLSX 9 kb)
Additional file 2: Quality assessment of included systematic literature
reviews using the AMSTAR checklist assessing eleven quality criteria.
Summarizes the results of the methodological quality assessment of
included systematic literature reviews based on a slightly modified
version of the AMSTAR checklist [22, 23]. Criterion number 11 originally
requires the conflict of interest statement in the SLR as well as in the
primary studies; for this umbrella SLR the criterion was fulfilled, if the
statement was provided in the SLR. *Criteria 1–11 were scored 0, when
the criteria was not fulfilled, not applicable, or could not be answered
based on the information provided by the systematic literature review,
and 1, when the criteria was applicable for and fulfilled by the included
systematic literature review. Sum quality score ranged from 0 to 11.
**weak (sum quality score ranging from 0 to 3); moderate (sum quality
score ranging from 4 to 7); strong (sum quality score ranging from 8 to
11). (XLSX 11 kb)
Additional file 3: Categorization of extracted potential socio-cultural
determinants. Summarizes the potential socio-cultural determinants of
physical activity (PA) as extracted from the 23 included reviews and as
categorized for this umbrella systematic literature review. References
indicate the reviews from where the potential socio-cultural determinants
were extracted for youths and adults. (XLSX 16 kb)
Additional file 4: Number of reviews, eligible samples, cohorts, and
associations for potential socio-cultural determinants of physical activity.
Summarizes the number of reviews, eligible samples, and cohorts assessing
a specific potential socio-cultural determinant of physical activity (PA) as well
as the number of positive, negative, null, or inconclusive associations as
extracted from the 23 included reviews. The evaluation of the importance
of a potential determinant and the strength of the
evidence [24, 25] were based on these results. (XLSX 19 kb)
Abbreviations
AMSTAR: A MeaSurement Tool to Assess systematic Reviews;
ANGELO: ANalysis Grid for Environments Linked to Obesity; Ce: Convincing
Evidence; DALY: Disability-Adjusted Life Year; DEDIPAC KH: DEterminants of
DIet and Physical ACtivity Knowledge Hub; Lnc: Limited, Non-Conclusive evi-
dence; Ls: Limited, Suggestive evidence; MA: Meta-Analysis; PA: Physical
Activity; Pe: Probable Evidence; PRISMA: Preferred Reporting Items for
Systematic reviews and Meta-Analyses; SLR: Systematic Literature Review;
WHO: World Health Organization
Acknowledgments
The authors thank Lien N, Lakerveld J, Mazzocchi M, O’Gorman D, Monsivais
P, Nicolaou M, Renner B, Volkert D, and the DEDIPAC KH Management team
for their helpful support.
Funding
1 This project was supported by grants from the Federal Ministry of
Education and Research, Germany (Bundesministerium für Bildung und
Forschung, Förderkennzeichen 01EA1372E). The responsibility for the content
of this manuscript lies with the authors.
2 This project was supported by grants from the Federal Ministry of
Education and Research, Germany (Bundesministerium für Bildung und
Forschung, Förderkennzeichen 01EA1372C). The responsibility for the
content of this manuscript lies with the authors.
3, 10, 11, 12, 20 MIUR (Italian Ministry of Instruction, University and Research):
DEDIPAC F.S. 02.15.02 COD. B84G14000040008.
4 Federal Ministry of Education and Research, Germany: 01EA1377.
6 Research Foundation Flanders, Belgium.
8 Institut National de la Recherche Agronomique (INRA), Institut National de
Prévention et d’Education pour la Sante (INPES).
9 Ministry of Agricultural, Food and Forestry Policies, Italy (DEDIPAC-IRILD,
D.M. 14474/7303/13).
10 MIUR (Italian Ministry of Instruction, University and Research): CDR2.PRIN
2010/11 COD. 2010KL2Y73_003.
13 Federal Ministry of Education and Research, Germany: 01EA1374.
7, 15, 17 The Health Research Board, Ireland.
Availability of data and materials
All data generated or analysed during this study are included in this
published article and its additional files.
Authors’ contributions
LJ, AS, AL, HS, and TP have directly participated in the data preparation,
analysis, and interpretation of this SLR. LJ drafted the manuscript. AP, SB, and
LC managed and coordinated the DEDIPAC KH. All authors selected the
reviews, extracted the data, provided critical comments to the manuscript,
and revised the text. All authors of this research paper have read and
approved the final version submitted.
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Molecular Epidemiology Group, Max Delbrück Center for Molecular
Medicine in the Helmholtz Association (MDC), Berlin-Buch,
Robert-Roessle-Strasse 10, 13125 Berlin, Germany. 2Institute of Epidemiology
I, Helmholtz Zentrum München - German Research Center for Environmental
Health, Neuherberg, Germany. 3Section of Hygiene - Institute of Public
Health; Università Cattolica del Sacro Cuore, L.go F. Vito, 1 –, 00168 Rome,
Italy. 4Leibniz Institute for Prevention Research and Epidemiology – BIPS,
Bremen, Germany. 5Department of Sport, Leisure and Childhood Studies,
Cork Institute of Technology, CorkMunsterIreland. 6Department of Movement
and Sports Sciences, Ghent University, Ghent, Belgium. 7Department of
Physical Education and Sport Sciences, University of Limerick, Limerick,
Ireland. 8Centre de Recherche en Nutrition Humaine Rhône-Alpes, CarMeN
INSERM U1060, University of Lyon1, Lyon, France. 9Council for Agricultural
Research and Economics - Research Centre for Food and Nutrition, Rome,
Italy. 10Department of Movement, Human and Health Sciences, University of
Rome Foro Italico, Rome, Italy. 11Department of Human Sciences, Society,
and Health, University of Cassino and Lazio Meridionale, Cassino, Italy.
12Department of Medicine and Aging Sciences, ‘G. d’Annunzio’ University of
Jaeschke et al. International Journal of Behavioral Nutrition and Physical Activity  (2017) 14:173 Page 13 of 15
Chieti-Pescara, Chieti-Pescara, Italy. 13Department for Sport and Exercise
Sciences, University of Stuttgart, Stuttgart, Germany. 14Department of
Epidemiology and Prevention, IRCCS Istituto Neurologico Mediterraneo:
NEUROMED, Pozzilli, Italy. 15School of Health and Human Performance,
Multisensory Motor Learning Lab., Dublin City University, Dublin, Ireland.
16Department for Sport Sciences, University of Konstanz, Konstanz, Germany.
17Centre for Preventive Medicine, School of Health and Human Performance,
Dublin City University, Dublin, Ireland. 18Institute of Sport, Exercise & Active
Living, Victoria University, Melbourne, Australia. 19Luxembourg Institute of
Socio-Economic Research (LISER), Esch/Alzette, Luxembourg. 20Section of
Hygiene - Institute of Public Health; Università Cattolica del Sacro Cuore,
Fondazione Policlinico Universitario “Agostino Gemelli”, L.go F. Vito, 1 –,
00168 Rome, Italy. 21Italian National Institute of Health (Istituto Superiore di
Sanita - ISS), Rome, Italy. 22Icahn School of Medicine at Mount Sinai, 17 East
102 St, New York, USA. 23Charité Universitätsmedizin Berlin, Berlin, Germany.
24DZHK (German Center for Cardiovascular Research), partner site Berlin,
Berlin, Germany.
Received: 14 July 2017 Accepted: 4 December 2017
References
1. U.S.Department of Health and Human Services, Centers for Disease Control
and Prevention, National Center for Chronic Disease Prevention and Health
Promotion. Physical Activity and Health: A Report of the Surgeon General.
U.S. GPO, Washington: Atlanta, GA, 1996.
2. World Health Organization. Global Recommendations on Physical Activity
for Health. World Health Organization, Geneva. 2010. http://whqlibdoc.who.
int/publications/2010/9789241599979_eng.pdf?ua=1. Accessed 4 July 2017.
3. World Health Organization. Global Health Risks - Mortality and burden of
disease attributable to selected major risks. Geneva: World Health
Organization; 2009. apps.who.int/iris/bitstream/10665/44203/1/
9789241563871_eng.pdf. Accessed 8 December 2017.
4. World Health Organization. Global status report on noncommunicable
diseases. 2014. apps.who.int/iris/bitstream/10665/148114/1/
9789241564854_eng.pdf?ua=1. Accessed 08 December 2017.
5. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U. Global
physical activity levels: surveillance progress, pitfalls, and prospects. Lancet.
2012;380(9838):247–57.
6. Van Hecke L, Loyen A, Verloigne M, van der Ploeg HP, Lakerveld J, Brug J, et
al. Variation in population levels of physical activity in European children
and adolescents according to cross-European studies: a systematic literature
review within DEDIPAC. Int J Behav Nutr Phys Act. 2016;13(1):1–22.
7. Kohl HW III, Craig CL, Lambert EV, Inoue S, Alkandari JR, Leetongin G, et al.
The pandemic of physical inactivity: global action for public health. Lancet.
2012;380(9838):294–305.
8. World Health Organization. The European Health Report. Public health
action for healthier children and populations. World Health Organization,
Geneva. 2005;2005 www.euro.who.int/__data/assets/pdf_file/0004/82435/
E87325.pdf. Accessed 22 July 2017
9. Sterdt E, Liersch S, Walter U. Correlates of physical activity of children and
adolescents: a systematic review of reviews. Health Educ J. 2014;73(1):72–89.
10. Biddle SJH, Atkin AJ, Cavill N, Foster C. Correlates of physical activity in
youth: a review of quantitative systematic reviews. Int Rev Sport Exerc
Psychol. 2011;4(1):25–49.
11. Bauman AE, Reis RS, Sallis JF, Wells JC, Loos RJ, Martin BW. Correlates of
physical activity: why are some people physically active and others not?
Lancet. 2012;380(9838):258–71.
12. Harrington DM, Gillison F, Broyles ST, Chaput JP, Fogelholm M, Hu G, et al.
Household-level correlates of children's physical activity levels in and across
12 countries. Obesity (Silver Spring). 2016;24(10):2150–7.
13. Swinburn B, Egger G, Raza F. Dissecting obesogenic environments: the
development and application of a framework for identifying and prioritizing
environmental interventions for obesity. Prev Med. 1999;29(6 Pt 1):563–70.
14. European Commission. Joint programming initiative - a healthy diet for a
healthy Life 2013. http://www.healthydietforhealthylife.eu/. Accessed 22
August 2017.
15. Lakerveld J, van der Ploeg HP, Kroeze W, Ahrens W, Allais O, Andersen LF, et
al. Towards the integration and development of a cross-European research
network and infrastructure: the DEterminants of DIet and physical ACtivity
(DEDIPAC) knowledge hub. Int J Behav Nutr Phys Act. 2014;11:143.
16. Ioannidis JPA. Integration of evidence from multiple meta-analyses: a primer
on umbrella reviews, treatment networks and multiple treatments meta-
analyses. CMAJ. 2009;181(8):488–93.
17. Osei-Kwasi HA, Nicolaou M, Powell K, Terragni L, Maes L, Stronks K, et al.
Systematic mapping review of the factors influencing dietary behaviour in
ethnic minority groups living in Europe: a DEDIPAC study. Int J Behav Nutr
Phys Act. 2016;13:85.
18. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JPA, et al.
The PRISMA statement for reporting systematic reviews and meta-analyses
of studies that evaluate healthcare interventions: explanation and
elaboration. BMJ. 2009;339:b2700.
19. Capranica L, Mac Donncha C, Puggina A, Boccia S. Determinants of physical
activity : an umbrella systematic literature review. International prospective
register of systematic reviews. PROSPERO: CRD42015010616. 2015. http://
www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42015010616.
Accessed 22 July 2017.
20. Chastin SF, De Craemer M, Lien N, Bernaards C, Buck C, Oppert JM, et al.
The SOS-framework (Systems of Sedentary behaviours): an international
transdisciplinary consensus framework for the study of determinants,
research priorities and policy on sedentary behaviour across the life course:
a DEDIPAC-study. Int J Behav Nutr Phys Act. 2016;13:83.
21. Stierlin AS, De Lepeleere S, Cardon G, Dargent-Molina P, Hoffmann B, Murphy
MH, et al. A systematic review of determinants of sedentary behaviour in
youth: a DEDIPAC-study. Int J Behav Nutr Phys Act. 2015;12:133.
22. Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson N, Hamel C, et al.
Development of AMSTAR: a measurement tool to assess the
methodological quality of systematic reviews. BMC Med Res Methodol.
2007;7:10.
23. Shea BJ, Hamel C, Wells GA, Bouter LM, Kristjansson E, Grimshaw J, et al.
AMSTAR is a reliable and valid measurement tool to assess the methodological
quality of systematic reviews. J Clin Epidemiol. 2009;62(10):1013–20.
24. Sleddens EF, Kroeze W, Kohl LF, Bolten LM, Velema E, Kaspers PJ, et al.
Determinants of dietary behavior among youth: an umbrella review. Int J
Behav Nutr Phys Act. 2015;12:7.
25. World Cancer Research Fund / American Institute for Cancer Research.
Food, Nutrition, Physical Activity, and the Prevention of Cancer: a Global
Perspective. Washington DC: AICR. 2007.
26. Babakus WS, Thompson JL. Physical activity among south Asian women: a
systematic, mixed-methods review. Int J Behav Nutr Phys Act. 2012;9:150.
27. Beets MW, Cardinal BJ, Alderman BL. Parental social support and the
physical activity-related behaviors of youth: a review. Health Educ Behav.
2010;37(5):621–44.
28. Coble JD, Rhodes RE. Physical activity and native Americans: a review. Am J
Prev Med. 2006;31(1):36–46.
29. Craggs C, Corder K, van Sluijs EM, Griffin SJ. Determinants of change in
physical activity in children and adolescents: a systematic review. Am J Prev
Med. 2011;40(6):645–58.
30. De Craemer M, De Decker E, De Bourdeaudhuij I, Vereecken C, Deforche B,
Manios Y, et al. Correlates of energy balance-related behaviours in
preschool children: a systematic review. Obes Rev. 2012;13(Suppl 1):13–28.
31. Edwardson CL, Gorely T. Parental influences on different types and
intensities of physical activity in youth: a systematic review. Psychol Sport
Exerc. 2010;11(6):522–35.
32. Engberg E, Alen M, Kukkonen-Harjula K, Peltonen JE, Tikkanen HO,
Pekkarinen H. Life events and change in leisure time physical activity: a
systematic review. Sports Med. 2012;42(5):433–47.
33. Ferreira I, van der Horst K, Wendel-Vos W, Kremers S, van Lenthe FJ, Brug J.
Environmental correlates of physical activity in youth - a review and update.
Obes Rev. 2007;8(2):129–54.
34. Gustafson SL, Rhodes RE. Parental correlates of physical activity in children
and early adolescents. Sports Med. 2006;36(1):79–97.
35. Hinkley T, Crawford D, Salmon J, Okely AD, Hesketh K. Preschool children and
physical activity: a review of correlates. Am J Prev Med. 2008;34(5):435–41.
36. Maitland C, Stratton G, Foster S, Braham R, Rosenberg MA. Place for play?
The influence of the home physical environment on children's physical
activity and sedentary behaviour. Int J Behav Nutr Phys Act. 2013;10:99.
37. Maturo CC, Cunningham SA. Influence of friends on children's physical
activity: a review. Am J Public Health. 2013;103(7):e23–38.
38. Mitchell J, Skouteris H, McCabe M, Ricciardelli LA, Milgrom J, Baur LA, et al.
Physical activity in young children: a systematic review of parental
influences. Early Child Dev Care. 2012;182(11):1411–37.
Jaeschke et al. International Journal of Behavioral Nutrition and Physical Activity  (2017) 14:173 Page 14 of 15
39. Olsen JM. An integrative review of literature on the determinants of physical
activity among rural women. Public Health Nurs. 2013;30(4):288–311.
40. Pugliese J, Tinsley B. Parental socialization of child and adolescent physical
activity: a meta-analysis. J Fam Psychol. 2007;21(3):331–43.
41. Ridgers ND, Salmon J, Parrish AM, Stanley RM, Okely AD. Physical activity
during school recess: a systematic review. Am J Prev Med. 2012;43(3):320–8.
42. Siddiqi Z, Tiro JA, Shuval K. Understanding impediments and enablers to
physical activity among African American adults: a systematic review of
qualitative studies. Health Educ Res. 2011;26(6):1010–24.
43. Singhammer J, Ried-Larsen M, Moller NC, Lund-Kristensen P, Froberg K,
Andersen LB. Single parent status and children's objectively measured level
of physical activity. Sports Med Open. 2015;1(1):10.
44. Stanley RM, Ridley K, Dollman J. Correlates of children's time-specific physical
activity: a review of the literature. Int J Behav Nutr Phys Act. 2012;9:50.
45. Uijtdewilligen L, Nauta J, Singh AS, van Mechelen W, Twisk JW, van der
Horst K, et al. Determinants of physical activity and sedentary behaviour in
young people: a review and quality synthesis of prospective studies. Br J
Sports Med. 2011;45(11):896–905.
46. Van Der Horst K, Paw MJ, Twisk JW, Van Mechelen WA. Brief review on
correlates of physical activity and sedentariness in youth. Med Sci Sports
Exerc. 2007;39(8):1241–50.
47. Wendel-Vos W, Droomers M, Kremers S, Brug J, van Lenthe F. Potential
environmental determinants of physical activity in adults: a systematic
review. Obes Rev. 2007;8(5):425–40.
48. Yao CA, Rhodes RE. Parental correlates in child and adolescent physical
activity: a meta-analysis. Int J Behav Nutr Phys Act. 2015;12:10.
49. Schriber RA, Guyer AE. Adolescent neurobiological susceptibility to social
context. Dev Cogn Neurosci. 2016;19:1–18.
50. Blakemore SJ, Mills KLI. Adolescence a sensitive period for sociocultural
processing? Annu Rev Psychol. 2014;65:187–207.
51. Telama R. Tracking of physical activity from childhood to adulthood: a
review. Obes Facts. 2009;2(3):187–95.
52. Arnett JJ. Emerging adulthood: the winding road from the late teens
through the twenties. Second Edition: Oxford University Press; 2014.
53. Laird Y, Fawkner S, Kelly P, McNamee L, Niven A. The role of social support
on physical activity behaviour in adolescent girls: a systematic review and
meta-analysis. Int J Behav Nutr Phys Act. 2016;13(1):79.
54. Loprinzi PD, Cardinal BJ, Loprinzi KL, Lee H. Parenting practices as mediators
of child physical activity and weight status. Obes Facts. 2012;5(3):420–30.
55. Timperio AF, van Stralen MM, Brug J, Bere E, Chinapaw MJM, De
Bourdeaudhuij I, et al. Direct and indirect associations between the family
physical activity environment and sports participation among 10–12 year-
old European children: testing the EnRG framework in the ENERGY project.
Int J Behav Nutr Phys Act. 2013;10:15.
56. Trost SG, Sallis JF, Pate RR, Freedson PS, Taylor WC, Dowda M. Evaluating a
model of parental influence on youth physical activity. Am J Prev Med.
2003;25(4):277–82.
57. Bandura A. Social foundations of thought and action: a social cognitive
theory: prentice-hall, Inc; 1986.
58. Young MD, Plotnikoff RC, Collins CE, Callister R, Morgan PJ. Social cognitive
theory and physical activity: a systematic review and meta-analysis. Obes
Rev. 2014;15(12):983–95.
59. Spence JC, Lee RE. Toward a comprehensive model of physical activity.
Psychol Sport Exerc. 2003;4(1):7–24.
60. Trost SG, McDonald S, Cohen A. Measurement of general and specific
approaches to physical activity parenting: a systematic review. Child Obes.
2013;9(Suppl 1):S40–50.
61. Sleddens EF, Kremers SP, Hughes SO, Cross MB, Thijs C, De Vries NK, et al.
Physical activity parenting: a systematic review of questionnaires and their
associations with child activity levels. Obes Rev. 2012;13(11):1015–33.
62. Cortis C, Puggina A, Pesce C, Aleksovska K, Buck C, Burns C, Cardon G, Carlin A,
Simon C, Ciarapica D, Condello G, Coppinger T, D'Haese S, De Craemer M, Di
Blasio A, Hansen S, Iacoviello L, Issartel J, Izzicupo P, Jaeschke L, Kanning M,
Kennedy A, Ling FCM, Luzak A, Napolitano G, Nazare JA, O'Donoghue G,
Perchoux C, Pischon T, Polito A, Sannella A, Schulz H, Sohun R, Steinbrecher A,
et al. Psychological determinants of physical activity across the life course: A
"DEterminants of DIet and Physical ACtivity" (DEDIPAC) umbrella systematic
literature review. PLoS One. 2017;12:e0182709.
63. Ward SA, Bélanger MF, Donovan D, Carrier N. Relationship between eating
behaviors and physical activity of preschoolers and their peers: a systematic
review. Int J Behav Nutr Phys Act. 2016;13:50.
64. Condello G, Ling FCM, Bianco A, Chastin S, Cardon G, Ciarapica D, et al.
Using concept mapping in the development of the EU-PAD framework
(EUropean-physical activity determinants across the life course): a DEDIPAC-
study. BMC Public Health. 2016;16(1):1145.
65. Loprinzi PD, Trost SG. Parental influences on physical activity behavior in
preschool children. Prev Med. 2010;50(3):129–33.
66. Corder K, Sharp SJ, Atkin AJ, Andersen LB, Cardon G, Page A, et al. Age-related
patterns of vigorous-intensity physical activity in youth: the international
Children's Accelerometry database. Prev Med Rep. 2016;4:17–22.
67. Dumith SC, Gigante DP, Domingues MR, Kohl HW 3rd. Physical activity
change during adolescence: a systematic review and a pooled analysis. Int J
Epidemiol. 2011;40(3):685–98.
68. Panter J, Griffin S, Ogilvie D. Correlates of reported and recorded time spent
in physical activity in working adults: results from the commuting and
health in Cambridge study. PLoS One. 2012;7(7):e42202.
69. Cleland VJ, Schmidt MD, Salmon J, Dwyer T, Venn A. Correlates of
pedometer-measured and self-reported physical activity among young
Australian adults. J Sci Med Sport. 2011;14(6):496–503.
70. Sallis JF, Prochaska JJ, Taylor WCA. Review of correlates of physical activity
of children and adolescents. Med Sci Sports Exerc. 2000;32(5):963–75.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Jaeschke et al. International Journal of Behavioral Nutrition and Physical Activity  (2017) 14:173 Page 15 of 15
